Introduction
Transmissible spongiform encephalopathies (TSEs) are a group of rapidly progressive, fatal, neurodegenerative diseases that affect both humans and animals. The accumulation of abnormal prion proteins in the neurons is known to be the cause of TSEs [1] .
Creutzfeldt-Jakob disease (CJD) was the first TSE to be described in humans. It occurs in three forms: sporadic, familial, and infectious. Sporadic CJD accounts for 85% of all CJD cases, with an incidence rate of 1 per million people a year worldwide [2] . It is rare and has not yet been reported in patients with end-stage renal disease (ESRD), although a case with Creutzfeldt(-)-Jakob-like syndrome due to drug intoxication has been reported [3, 4] . Here, we report a hemodialysis (HD) patient with altered mental status, of which the cause was revealed to be CJD.
Case report
A woman 59 years of age presented with rapidly progressive motor aphasia. She had been diagnosed with hypertension 10 years before and had been on HD for 6 years. Fifty-two days before presenting at our department, she was hospitalized due to left hemiparesis and mildly slurred speech. Brain magnetic resonance imaging (MRI) revealed right middle cerebellar peduncle infarction. She was discharged from the hospital 1 week after hospitalization.
At the most recent medical visit, she presented at the emergency department with a stuporous mental status. Drug history revealed neither newly added medication nor misuse of prescribed medication. The initial vital sign showed fever (up to 38.1 1C) and uncontrolled hypertension (190/100 mmHg). Her mental status had deteriorated slowly but steadily over the previous 3 weeks. At this stage, neurologic examination disclosed akinetic mutism, myoclonus, and increased deep tendon reflexes (DTR) of all extremities. Preexisting slurred speech seemed to have rapidly progressed to motor aphasia, and eventually to akinetic mutism. Intermittent brief twitching of extremities had begun 2 weeks before and increased DTR and myoclonus were observed on neurologic examination. Routine laboratory studies showed elevated blood urea nitrogen (30.3-88.7 mg/dL) and creatinine (5.4-10.6 mg/dL) with hyperkalemia (6.2 mmol/L). The cause of sudden mental deterioration was assumed to be hypertensive or uremic encephalopathy combined with fever.
Emergency HD and empirical antibiotics was immediately started on the hospital Day 1. Emergency HD and medical treatment normalized the blood pressure, and fever disappeared after initiation of empirical antibiotics targeting urinary tract infection. Although metabolic derangements and fever were resolved, the neurologic symptoms such as the stuporous state, myoclonus and akinetic mutism did not improve. Brain MRI was performed on hospital Day 2 because of the persistent neurologic symptoms Newly developed lesions, bilaterally asymmetric high signal intensity were detected in both basal ganglia (Fig. 1A) and both cerebral cortices (Fig. 1A and B) , suggesting CJD. Electroencephalography (EEG) showed diffuse generalized theta-to-delta range slow wave and intermittent medium- to-high voltage complexes with a characteristic triphasic pattern on both hemispheres (Fig. 2) . Cerebrospinal fluid (CSF) examination was done on the same day, with 14-3-3 protein positivity, confirming probable CJD.
While waiting for the 14-3-3 protein assay results, which took 2 months to arrive, the patient was on maintenance HD and presented no remarkable metabolic derangements. Nevertheless, the mental status deteriorated to semicoma and the frequency of myoclonus increased.
Discussion
Although a case of Creutzfeldt-Jakob-like syndrome due to drug intoxication has been reported [3, 4] , CJD itself had not been reported in ESRD patients so far. This patient showed progressive cognitive decline over two months, myoclonus and, akinetic mutism. EEG showed slow waves with a characteristic triphasic pattern. CSF study was positive for the 14-3-3 protein. These findings fulfill the revised World Health Organization criteria for a probable case of sporadic CJD [5] .
Brain MRI was performed to exclude other possible causes of mental deterioration. Recently, hyperintensity of basal ganglia in T2-or diffusion-weighted imaging has been reported as a usual marker of CJD [6] . Because previously reported cases of Creutzfeldt-Jakob-like syndrome did not show remarkable abnormal findings in brain imaging studies, the characteristic findings in brain imaging study of this patient support diagnosis of CJD.
When a HD patient presents with altered mental status and/or other abnormal neurologic signs, it is important to clarify the underlying cause, because the proper treatment for the underlying condition can ameliorate the clinical course in most cases, although it is not the case in this patient. We suggest it should be reminded CJD as a possible cause of mental deterioration in HD patients. High suspicion is needed for the diagnosis of this rare disease.
Importantly, possible alternative diagnoses were excluded in this case. Notably, thorough medical history was retrieved from her husband to exclude drug intoxication. Indeed, some cases of drug-induced encephalopathy in uremic patients have been reported, some of which even resulting in CJD-like symptoms [3, 4] . In the present case, the initial vital sign showed hypertension and fever, which could also be causes of mental deterioration. Hypertensive encephalopathy should be suspected in patients with severe hypertension and unexplained mental alteration. This medical condition requires immediate blood pressure control because of its reversibility. Brain MRI can be helpful for its diagnosis [7] . Emergency HD was performed in this patient, normalizing the blood pressure. A febrile condition can also aggravate the mental status. Therefore, the focus of fever must be sought and treated properly. Fever disappeared after treatment of urinary tract infection. Electrolyte imbalances such as hypercalcemia, hypomagnesemia, and hyper-or hyponatremia are known causes of mental alteration [8] , but these were not observed in this patient.
We report a rare case of CJD in a HD patient. This diagnosis is based on the exclusion of other possible conditions that could be the cause of mental alteration in patients with ESRD. While CJD is incurable and is associated with poor prognosis, alternative diagnoses, most of which are reversible upon proper treatment, should be excluded at first. Thorough medical history, including drug history, routine laboratory studies, EEG, brain imaging studies, in particular brain MRI, and, if necessary, CSF examination, should be considered for differential diagnosis.
